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[Abstract] 

[Object] 

15 To provide a disk player that can shorten the time required 

until the start of playback by reading out TOC data at a high 
speed. 

[Configuration] 

In playing back a disk on which TOC data related to stored 

20 program information is recorded in a lead-in area, a rotational 
speed of the disk in a TOC read mode for reading out the TOC 
data in the lead-in area is set to be higher than a rotational 
speed of the disk for reading out program information (steps 
S3, S4) , and in this high speed state, the TOC data is read out 

25 (step S5) . 
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[Claims] 

[Claim 1] A disk player for playing back a disk on which index 
data related to stored program information is recorded in a 
lead-in area, a rotational speed of the disk for reading out 
5 the index data in said lead-in area is set to be higher than 
a rotational speed of the disk for reading out said program 
information . 

[Detailed Description of the Invention] 
10 [0001] 

[Industrial Applicability] 

The present invention relates to a disk player , and 

particularly to a disk player suitable for playing back a disk 

on which index data related to stored program information is 
15 recorded in a lead-in area. 

[0002] 

[Prior Art] 

In a compact disk (CD) , index data, called TOC (Table of 
Contents) data, related to program information stored in a 

20 program area is recorded in a lead-in area at the innermost 
circumference of the disk. This TOC data consists of data such 
as the number of all pieces of music in the program area, the 
whole playing time, and playing start time for each piece of 
music, as shown in FIG. 3, is information necessary for a CD 

25 player to play the disk, and is recorded in units of 72 bits 
at 75 times per second. 
[0003] 

[Problem to be Solved by the Invention] 

A compact disk can store up to 99 pieces of music in terms 
30 of format. Furthermore, data is recorded three times repeatedly 
for reliability of reading out the data. Therefore, the time 
required for reading out the TOC data is given, when the number 
of pieces of music stored is at the maximum number of 99, as 
follows : 

35 99 (pieces of music) X 3 (times) / 75 (sec/times) = 4 (sec) . 
... (1) 
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[0004] 

Meanwhile, because of being equivalent to contents of 
information stored in the disk, the TOC data is first read out 
in playing the disk before reading out the program information. 
5 However, when the number of pieces of music stored is at the 
maximum number of 99, it takes as long as 4 seconds to read out 
the TOC data as mentioned above, and accordingly the user has 
to wait for playback to start during this period. 
[0005] 

10 The present invention was made in view of the 

abovementioned point, and the object thereof is to provide a 
disk player that can shorten the time required until the start 
of playback by reading out TOC data at a high speed. 
[0006] 

15 [Means for Solving the Problem] 

A disk player according to the present invention is so 
configured that in playing a disk on which TOC data related to 
stored program information is recorded in a lead-in area, a 
rotational speed of the disk for reading out the TOC data in 

20 the lead-in area is set to be higher than a rotational speed 
of the disk for reading out the program information. 
[0007] 
[Functions] 

When reading out the TOC data in the lead-in area, the 
25 rotational speed of the disk is set to be higher than when reading 
out the program information, thereby reading out the TOC data 
at a high speed to shorten the time required until the start 
of playback. 
[0008] 
3 0 [Embodiment] 

An embodiment of the present invention will be described 
in detail with reference to the drawings. FIG. 2 is a block 
diagram showing an example of the configuration of the main part 
of a disk player according to the present invention. In FIG. 
35 2, a disk 1 is, for example, a compact disk, and comprises a 
program area where music programs of a plurality of pieces of 
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music are recorded, a lead-in area on the inner side thereof, 
and a lead-out area on the outer side. In the lead-in area, 
TOC data related to the stored music programs such as the number 
of all pieces of music, the whole playing time, and playing start 
5 time for each piece of music, is recorded. 
[0009] 

The disk 1 is rotationally driven by a spindle motor 2. 
Recorded information of the disk 1 is read out by an optical 
head 3. The optical head 3 is arranged to be able to move in 

10 a radial direction of the disk 1 and outputs a read signal S, 
for example , by making a light beam such as laser light irradiate 
the information recorded surface of the disk 1, and receiving, 
by means of a built-in photo-detector, a reflected light beam 
having been modulated according to a sequence of pits (record 

15 track) on the disk 1. The optical head 3 is provided with a 
built-in focus control section for keeping the light beam 
incident on the disk 1 in an appropriate converged state, and 
a built-in tracking control section for making the light beam 
incident on the disk 1 appropriately follow a record track. 

20 [0010] 

The read signal S output from the optical head 3 is 
supplied to a read signal processing unit 4, which performs 
predetermined signal processing thereon. Thereby, the read 
signal processing unit 4 outputs reproduced output signals Sp 

25 of TOC data, program information, and address-data; a focus 
error signal Sf ; and a tracking error signal St. The focus error 
signal Sf is supplied to a focus control drive unit 5 . The focus 
control drive unit 5 controls focus servo by supplying a drive 
signal CI corresponding to the focus error signal Sf to the focus 

30 control section of the optical head 3. Furthermore, the 

tracking error signal St is supplied to a reading position 
control unit 6. The reading position control unit 6 controls 
tracking servo by supplying a drive signal C2 corresponding to 
the tracking error signal St to the tracking control section 

35 of the optical head 3. 
[0011] 
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The reproduced output signals Sp of TOC data, program 
information, and address-data output from the read signal 
processing unit 4 are supplied to a decoder 7, which performs 
decoding thereon. Thereby, the decoder 7 outputs reproduced 
5 program information • P , and also reproduced TOC data Toe and 
reproduced address-data Rd. Then the reproduced program 
information P is supplied to a program information processing 
unit 8, which performs various signal processes thereon, and 
is output as left channel and right channel audio signals, which 
10 are lead out to the outside via output ports 9a , 9b respectively . 
[0012] 

Furthermore, the reproduced TOC data Toe and the 
reproduced address-data Rd are supplied to a system control unit 
10. The system control unit 10 is connected to a non-volatile 

15 RAM (Random Access Memory) 11. Moreover, a piece-of-music 
selecting operation unit 12 associated with the system control 
unit 10 is provided. A user operates the piece-of-music 
selecting operation unit 12 to designate the piece-of-music 
number of any piece of music desired to be played from among 

20 a plurality of pieces of music stored on the disk 1. The data 
of the designated piece-of-music number is sent to the system 
control unit 10. 
[0013] 

When the reproduced TOC data Toe is supplied from the 
25 decoder 7, the system control unit 10 performs a process of 
storing this data into the RAM 11 at predetermined timings. 
Then the system control unit 10 supplies the reading position 
control unit 6 with a control signal Cc for controlling the 
position at which the optical head 3 reads, a motor control unit 
30 13 with a motor control signal Cs for controlling the rotation 
of the spindle motor 2, and the program information processing 
unit 8 with a control signal Cm for controlling the sending of 
the audio signals. 
[0014] 

35 When the system control unit 10 supplies the reading 

position control unit 6 with the control signal Cc, the reading 
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position control unit 6 performs operation such as causing the 
optical head 3 to move fast in the forward or backward direction 
along the radial direction of the disk 1 by outputting the drive 
signal C2 corresponding to the control signal Cc to changing 
5 the position at which the optical head 3 reads, and making the 
built-in tracking control section of the optical head 3 take 
track- jump action in the forward or backward direction by 
outputting the drive signal C3 . Thereby, search operation of 
the optical head 3 searching for a desired track at a high speed 
10 is performed. 
[0015] 

Furthermore, when the motor control signal Cs is supplied 
from the system control unit 10, the motor control unit 13 
supplies the spindle motor 2 with a drive signal C4 for making 

15 the spindle motor 2 rotate at the rotational speed specified 
by the motor control signal Cs. In the case of compact disks, 
the linear velocity is constant (CLV) , the rotational speed of 
the disk 1 is controlled to be within about 500 to 200 rpm from 
the inner circumference to the outer circumference. 

20 [0016] 

According to the present invention, in order to enable 
quick transition to playing the program area, when reading out 
the TOC data in the lead-in area, the rotational speed of the 
disk 1 is set to be higher than when reading out the program 

25 information in the program area such that the rotational speed 
is set to be, for example, about twice the rotational speed at 
the innermost circumference in the program area, that is, to 
be about 1000 rpm. Note that the set rotational speed is not 
limited to 1000 rpm, but can be set arbitrarily as long as being 

30 greater than the rotational speed at the innermost 

circumference in the program area. This control of the 
rotational speed of the spindle motor 2 is performed via the 
motor control unit 13 according to instructions from the system 
control unit 10. 

35 [0017] 

Next, the processing procedure in a TOC read mode of 
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reading out the TOC data in the lead-in area will be described 
with reference to the flow chart of FIG. 1. In this example, 
it is assumed that the transition to the TOC read mode is made 
at a point in time when the disk 1 is set in a play position 
5 as shown in FIG. 2 by a loading mechanism or the like (not shown) . 
When the disk 1 is set in the play position, the optical head 
3 is moved to the lead-in area of the disk 1 (step SI) , and 
subsequently the optical head 3 is focused on the lead-in area 
(step S2) . It can be detected that the optical head 3 has 
10 reached the lead-in area by detecting the movement position of 
the optical head 3, by means of a known position detector or 
the like. 
[0018] 

Next, the spindle motor 2 starts to be driven, and at the 
15 same time is accelerated to the set rotational speed Nl , for 
example, 1000 rpm (step S3) . When the rotational speed of the 
spindle motor 2 has reached 1000 rpm (step S4) , the disk player 
makes a transition to the operation of reading out the TOC data 
(step S5) . After the read-out TOC data passes through the read 
20 signal processing unit 4 and is decoded by the decoder 7, it 
is stored in the RAM 11 via the system control unit 10. 
[0019] 

When the reading out of the TOC data is completed, the 
spindle motor 2 is decelerated to a specified rotational speed 

25 N2 for the innermost circumference in the program area (step 
S6) . When the rotational speed of the spindle motor 2 has 
reached the specified rotational speed N2 (step S7) , the series 
of steps in the TOC read mode is completed. After that, if a 
piece of music to be played is not designated, the disk player 

30 makes a transition to the playing of the music program of the 
first piece of music, and, if a piece of music is designated, 
searches for the designated piece of music and makes a 
transition to the playing of the music program thereof. 
[0020] 

35 As described above, the rotational speed of the disk 1 

for reading out the TOC data is set to be, for example, twice 
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the rotational speed for reading out the program information, 
and thus the TOC data is read out at 150 times per second. 
Therefore, the time required for reading out the TOC data is 
given , when the number of pieces of music stored is at the maximum 
5 number of 99, as follows: 

99 (pieces of music) x 3 (times) / 150 (sec/times) = 2 (sec) . 
... (2) As a result, the time required until the start of playing 
the program area can be made half that in the prior art. 
[0021] 

10 The above embodiment is a case where the present invention 

is applied to playing a compact disk, but it is not limited to 
this. The present invention can be applied, for example, to 
a CVD disk which is divided into a video area on the outer 
circumference side where video information with digital voice 

15 is recorded and an audio area on the inner circumference side 
where digital audio information is recorded, because TOC data 
is recorded in the lead-in area provided for each area. That 
is, the present invention can be applied to any disk on which 
TOC data related to stored program information is recorded in 

20 the lead-in area. 
[0022] 

[Effects of the Invention] 

As described above, according to the present invention, 
when reading out the TOC data recorded in the lead-in area, the 
25 rotational speed of the disk is set to be higher than when reading 
out the program information, and thereby the TOC data can be 
read out at a high speed. Therefore, the time required until 
the start of playback can be shortened. 

30 [Brief Description of the Drawings] 

[FIG. 1] is a flow chart showing the processing procedure in 
a TOC read mode according to the present invention; 
[FIG. 2] is a block diagram showing an example of the 
configuration of a disk player according to the present 

35 invention; and 

[FIG. 3] is a view showing the data structure of TOC data. 
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[Description of reference numerals] 
1: disk 

2 : spindle motor 
3 : optical head 
5 6: reading position control unit 
7 : decoder 

8: program information processing unit 
10: system control unit 
13: motor control unit 
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